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ABSTRACT 



When an interference signals is detected by a base station, 
the base station issues a report to a switching apparatus. The 
switching apparatus checks self to see whether it is in a 
standby mode waiting for a frequency change completion 
report from another base station which is in the process of 
changing the control channel frequency. If the switching 
apparatus is satisfied that the station should be given a new 
control channel frequency, it issues a frequency change 
command to the requesting base station, and the base station 
receiving the command revises the current control channel 
frequency. In the meantime, all other requests from other 
stations are denied by the switching apparatus until the 
requesting base station has successfully completed the pro- 
cess of changing the control channel frequency. The base 
station acknowledges the completion of frequency change 
process by sending a frequency change completion report to 
the switching apparatus. 

7 Claims, 3 Drawing Sheets 
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COMMUNICATION FACILITY AND 
METHOD OF CHANGING CONTROL 
CHANNEL FREQUENCY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a communication facility 
and a method for changing a control channel frequency, 
relating to a radio communication technology between a 
broadcast station and a mobile station. 

2. Description of the Related Art 

In the past, when an interference signal with the currently 
engaged control channel is detected by a base station in a 
central exchange cordless system, each base station acted 
independently to change the control channel frequency by 
seeking an available frequency and time slot. For example, 
a Japanese Patent Application, First Publication, Hl-95630 
discloses a technology to avoid communication errors due to 
interference signals. 

However, operating within such a conventional 
technology, if several base stations try to switch to the same 
frequency and time slot, a problem of abnormality is expe- 
rienced in the down-signal control channel towards the 
mobile station. The reason is that, in the conventional central 
exchange cordless system, when any base station detects an 
interference signal against its own control channel, each 
base station is able to alter the frequency and time slot 
according to its own judgment without regard to the oper- 
ating conditions of other base stations, resulting in over- 
loading and demodulation conflicts in a particular control 
channel frequency. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
communication facility that enables a common switching 
apparatus to manage the process of changing a control 
channel frequency in a base station requesting a frequency 
change, so as to prevent the use of the same frequency and 
time slot by other base stations. It is an another object to 
provide a method for simple and effective management of 
the process of assigning a control channel frequency to a 
plurality of base stations. 

The object has been achieved in a first communication 
facility comprising: a common switching apparatus; and a 
plurality of base stations operatively connected with the 
common switching apparatus, and communicating with a 
plurality of mobile stations located within respective effec- 
tive communication distances through a control circuit dedi- 
cated to each base station; wherein, when a base station 
detects an interference signal, the base station outputs an 
interference detection report to the switching apparatus first, 
then performs an allowed revision in the control channel 
frequency. 

Accordingly, the common switching apparatus shared 
among many base stations manages the task of assigning a 
revised control channel frequency to one station at a time, 
and all other requests for change are denied until the 
assigning process for the current base station has been 
completed, thereby avoiding the use of one control channel 
frequency among different base stations communicating 
with mobile stations operating within its respective effective 
distances. 

A second aspect of the first communication facility is that 
~commlmicaUons-are-perfo the 
base stations are radio stations. Accordingly, liase stations 
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and mobile stations are able to communicate cordlessly 
without interference. 
A third aspect of the first communication facility is that a 
... frequency of the control channel is revised in accordance 

5 ^ with a frequency change command from the switching 
'apparatus. Accordingly, only that base station which is 
waiting to accept a new control channel frequency can be 
authorized to perform a revision. 
A fourth aspect of the first communication facility includ- 

10 ing the third feature is that communications are performed 
by radio signals, and the base stations are radio stations. 
Accordingly, the facility is applicable to any mobile stations 
operating within an effective distance of that base station. 
A fifth aspect of the first communication facility including 

15 the third feature is that, upon receiving an interference 
detection report from a base station, the switching apparatus 
outputs a frequency change command only when the switch- 
ing apparatus is not in a standby mode waiting for a 
frequency change completion signal from other base sta- 
tions. Accordingly, the base station requesting a change is 

20 assured of a dedicated attention of the switching apparatus 
for changing the control channel frequency. 

A sixth aspect of the first communication facility includ- 
ing the fifth feature is that the communication facility 
utilizes radio signals, and the base stations are radio stations. 

25 Accordingly, the facility is applicable to any mobile stations 
operating in an effective distance of that base station. 

A seventh aspect of the invention is a modified form of the 
first communication facility comprising: a plurality of base 

3Q stations communicating with a plurality of mobile stations 
located within respective effective communication distances 
through own control channels; and a switching apparatus 
operatively connected with the plurality of base stations; 
wherein each of the base stations is provided with an 

35 interference signal detection device to detect an interference 
signal affecting own control channel and a control section 
for reporting a detection of the interference signal to the 
switching apparatus, and a base station control section for 
revising a control channel frequency according to a fre- 

4Q quency change command issued by the switching apparatus. 
Accordingly, each base station can operate independent of 
other base stations located within one communication facil- 
ity while under the overall management of a common 
switching apparatus shared by the other base stations oper- 

45 ating in the facility. 

An eighth aspect of the first communication facility in a 
modified form is that communications are performed by 
radio signals, and the base stations are radio stations. 
Accordingly, this facility is also applicable to any mobile 

50 stations operating within an effective distance of that base 
station. 

A ninth aspect of the modified communication facility 
including the sixth feature is that the switching apparatus is 
provided with a switching control section for deciding 

55 whether to allow or disallow outputting a frequency change 
command in accordance with interference signal detection 
reports output from each base station. Accordingly, the 
modified facility ensures that all the base stations connected 
to the switching apparatus will be assigned a unique control 

60 channel frequency. 

A tenth aspect of the modified communication facility 
including the ninth feature is that communications are 
performed by radio signals, and the base stations are radio 
stations. Accordingly, the modified facility is also applicable 

65 to mobile stations. 

A method for revising an operating frequency of a control 
channel of-a-plurality.of.base stations, operatively connected 
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with a switching apparatus through dedicated control FIG. 1 is a block diagram of the basic configuration of a 

circuits, for communicating with mobile stations operating first embodiment of the present communication facility 

within respective effective communication distances, com- (central exchange cordless system). The present cordless 

prising the steps of: letting the switching apparatus decide system comprises a switching apparatus 1 and a base radio 

whether or not to allow revising an operating frequency for 5 station 2 communicating with the switching apparatus 1 

a base station in response to interference detection reports through a control circuit 11-1. The switching apparatus 1 is 

output by base stations; and allowing a base station to revise provided with a control section (switching control section) 

the control channel frequency, in accordance with a fre- 11 for controlling the overall operation of the switching 

quency change command generated by the switching appa- apparatus 1. The base radio station 2 comprises a transceiver 

ratus. 10 21 that is capable of altering the frequency for sending and 

Accordingly, the frequency change process assures that a receiving signals to and from a mobile station; an interfer- 

confirmation is required before the switching apparatus can ence si S DaI detector 22 for detecting interference signals; 

proceed to assigning a revised frequency to any base station, ancJ a control section (base station control section) 23 for 

so as to ensure that the system will function accurately and providing an overall base station control, 

efficiently. 15 When an interference signal is received by the transceiver 

A first aspect of the method is that communications are 21, the interference signal detector 22 detects the interfer- 

performcd by radio signals, and the base stations are radio ence si g Qal and so reports to the control section 23. The 

stations. Accordingly, the method is applicable to mobile control section 23 communicates, through the control circuit 

stations operating within an effective distance of any base to the switching control section 11 in the switching 

stations. 20 apparatus 1 that an interference signals has been detected. 

A second aspect of the method is that, upon receiving an ™ e switching control section 11 then commands, through 

interference detection report from a base station, the switch- tbe co " ,rol ' a ™ lX UJ ? that the , frec l uenc y of the contr °' 

ing apparatus outputs a frequency change command only chan f 1 used be ' ween tbe c , entral excban S e staUon and th * 

when the switching apparatus is not in a standby mode „ mobile station be revised. In responding to the command 

waiting for a frequency change completion report from 25 from ^ sw.tching apparatus 1 that the frequency of the 

another base station. Accordingly, it is ensured that a base c ° ntro1 channel be revised, the control section 23 instructs 

station requesting a change is not in conflict with other base ,he »™nsceiver 21 to change the control channel frequency, 

stations which may have already requested a change. Next > 8 method of changing the control channel frequency 

A final aspect of the method is that communications are 30 <" or «"» mobi,e stat i ons wU1 be Panted. FIG. 2 is a block 

performed by radio signals, and the base stations are radio of a configuration in which another base radio 

stations. Accordingly, the method is applicable to any station 3 K added to the previous case of a central exchange 

mobile stations operating within respective effective dis- ?*"?» ■J?" wluch 15 com P^ ° f a b f= , rad ?° slat10 " 

tances of base stations. 2 and a switching apparatus 1. FIG. 3 is a block diagram of 

_ .... ... the communication sequence utilized in the central exchange 

The present invention has demonstrated that, when a 35 cord]ess ffl shown fa FI(J 2 Thc construction of the 

plurality of base radio stations delect interference signal(s), base radk) station 3 k the saffle M tha , of , he base radio 

the stations wait for a control channel frequency change statioQ 2> and , h6 switcni apparanis i communicates with 

authorization from the common switching apparatus. By ^ base statjon 3 usifl ^ transceiver 31 thr h the 

following the protocol of frequency revising process, the control circuit 11-2 

switching apparatus thus issues an authorization to each 40 . , ' , _ , 

station sequentially. The base stations are able to change M sh °7 in these .Swings, each of the base radio 

their control channel frequencies only after receiving own stations 2 3 uses a certain constant time slot to communicate 

frequency change command from the switching apparatus. Wllh mobl e sm } 0DS > th "i u & c ° n,ro1 chaone ! s 12 " 2 ' 

Therefore, by having a centralized managing of revising the respective^ within the effective (communication) distances 

control channel frequency, the system enabled to prevent 45 131 ' 13 ' 2 U for tbe comro1 , cban !lf k 1M ' 12 - 2 J° t J he 

more than one radio station to use one control channel r «P cc,lve basc rad, ° scions 2, 3. Thc transceivers 21, 31 ,n 

frequency and one time slot, and to provide interference-free tbe ba! * radl ° s ' a,l ° ns 2 :. 3 ' detecting an interference signal 

communication to all the mobile stations operating within 14 Wl ! hm lhe effec,,ve distances J 3 ' 1 ' 13 f 2 ' interf T 

the central exchange system. !" ce detectl0n re P° rts al - a4 to u lhe sw, l? bin 8 apparatus 1. 

5(J The communication sequence shown in FIG. 3 relates to the 

BRIEF DESCRIPTION OF THE DRAWINGS case of the base station 2 detecting the interference signal 

before the base station 3. 

HO. 1 is a block diagram of an example of the basic y feceivi ^ { al the swjtchi 

configuration of the communication facility applicable to the rams { ^ ^ a mode confinmtion a is nol 

present method of revistng a control channel frequency in a [n a standb mode M waitf fof % f ch 

central exchange cordless system. completion report from some other base station (in this case, 

FIG. 2 is a block diagram of a first embodiment of the basc slation 3^ then is SUCS a frequency change command a3 

application of the method and apparatus of the present t0 tne 5^ stat i on 2 and goes into a standby mode bl. Upon 

central exchange cordless system. receiving the frequency change command a3, the base 

FIG. 3 is a block diagram showing a communication 60 station 2 goes into a frequency change mode b2 to revise the 

sequence of thc first embodiment applicable to the present control channel frequency. 

central exchange cordless system. Wnen tne sw i tc hing apparatus 1 is in a standby mode bl, 

DESCRIPTION OF THE PREFERRED C L vei ? if i! rcccive ^ an inte rff rence detection report a4 from 

EMBODIMENTS station 3, it is able to recognize from the mode 

65 confirmation a5 that it is in the standby mode bl, so that no 

In the following, a preferred embodiment will be pre- frequency change command is issued to the base station 3. 

-sented with reference-to FIGS. 1-to 3. — According to this arrangement,.a.plurality oflbase stations 2, 
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3 are prevented from switching their control frequencies to 
another control channel of the same operating frequency. 

After the base station 2 has changed its control channel 
frequency, frequency change mode b2 is completed, and a 
frequency change completion report a6 is issued to the 
switching apparatus 1. Upon receiving the frequency change 
completion report a6, the switching apparatus 1 ends its 
standby mode bl, and issues a frequency change command 
a7 to the base station 3, and goes into a standby mode b3. 

Upon receiving the frequency change command a7, the 
base station 3 enters into a frequency change mode b4 to 
change the control channel frequency, and when the fre- 
quency change is completed, the frequency change mode b4 
is ended and the base station 3 issues a frequency change 
completion report a8 to the switching apparatus 1. When the 
frequency change report a8 is received, the switching appa- 
ratus 1 ends its standby mode b3. 

As explained above, the present cordless communication 
system includes a common switching apparatus being shared 
with a number of base stations for communicating with a 
number of mobile stations operating within own effective 
broadcasting distance of each base station. When an inter- 
ference signal is detected by any one of the base stations, 
that station notifies the switching apparatus by issuing an 
interference detection report that an interference signal has 
been detected. In such a case, only that base station which 
first detected the interference signal is allowed to change the 
control channel frequency, so that other base stations must 
wait until the process of assigning the control channel 
frequency to the first base station has been completed. 
Therefore, the process of assigning a control channel fre- 
quency has been unified under a common switching appa- 
ratus thereby avoiding a number of base stations being 
assigned the same control channel frequency and the same 
time slot. 

What is claimed is: 

1. A communication facility comprising: 
a common switching apparatus; and 

a plurality of base stations operatively connected with 
said common switching apparatus, and communicating 
with a plurality of mobile stations located within 
respective effective communication distances through a 
control circuit dedicated to each base station; 

wherein, when a base station detects an interference 
signal, said base station outputs an interference detec- 
tion report to said switching apparatus first, then per- 
forms an allowed revision in the control channel fre- 
quency; 

wherein a frequency of said control channel is revised in 
accordance with a frequency change command from 
said common switching apparatus; and 

wherein, upon receiving an interference detection report 
from a base station, said common switching apparatus 
outputs a frequency change command only when said 
common switching apparatus is not in a standby mode 
waiting for a frequency chance completion signal from 
other of said plurality of base stations. 

2. A communication facility according to claim 1, wherein 
said communication facility utilizes radio signals, and said 
base stations are radio stations. 

3. A communication facility comprising: 

a plurality of base stations communicating with a plurality 
of mobile stations located within respective effective 
communication distances through own control chan- 
nels; and 

a switching apparatus operatively connected with said 
plurality qfbase stations throu gh dedicat ed lin es; 
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wherein each of said base stations is provided with an 
interference signal detection device to detect an inter- 
ference signal affecting own control channel and a 
control section for reporting a * detection of said inter- 
5 fere nee signal to said switching apparatus, and a base 
station control section for revising a control channel 
frequency according to a frequency change command 
issued by said switching apparatus; 

wherein a frequency of said control channel is revised in 
30 accordance with a frequency change command from 
said switching apparatus; and 

wherein, upon receiving an interference detection report 
from a base station, said switching apparatus outputs a 
frequency change command only when said switching 
is apparatus is not in a standby mode waiting for a 
frequency change completion signal from other of said 
plurality of base stations. 

4. A communication facility according to claim 3, wherein 
communications are performed by radio signals, and said 

20 base stations are radio stations. 

5. A method for revising min operating frequency of a 
control channel of a plurality of base stations, operatively 
connected with a switching apparatus through dedicated 
control circuits, and communicating with mobile stations 

25 operating within respective effective communication 
distances, comprising the steps of: 

letting said switching apparatus decide whether or not to 
allow revising an operating frequency for a base station 
in response to interference detection reports output by 
30 base stations; 

allowing a base station to revise said control channel 
frequency, in accordance with a frequency change 
command generated by said switching apparatus; and 
upon receiving an interference detection report from a 
35 base station, outputting from said switching apparatus 
a frequency change command only when said switch- 
ing apparatus is not in a standby mode waiting for a 
frequency change completion signal from other of said 
plurality of base stations. 
40 6. A method according to claim 5, wherein communica- 
tions arc performed by radio signals, and said base stations 
are radio stations. 

7. A method of preventing control channel co-assignment 
in a wireless communication system comprising a switching 
45 apparatus and a plurality of base stations linked to said 
switching apparatus, including a first base station and a 
second base station, said method comprising: 

providing said switching apparatus with a first interfer- 
ence detection report from said first base station upon 
50 detection of interference at said first base station; 

providing said switching apparatus with a second inter- 
ference detection report from said second base station 
upon detection of interference at said second base 
station; 

55 entering said switching apparatus into a standby mode 
upon receipt at said switching apparatus of said first 
interference detection report and transmitting to said 
first base station a frequency change command; 
exiting said switching apparatus from the standby mode 

60 upon receipt at said switching apparatus of a frequency 
change completion report from said first base station; 
and 

upon receipt of said second interference detection report, 
transmitting from said switching apparatus to said 

65 second base station a frequency change command only 
when said switching apparatus is not in the standby 

mode. 
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